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(54) TiUe: OBJECT ROTATING MECHANISM USING LIQUID CRYSTAL FLOW 





^ I ^^f**^^^;, ^" '^^^^'"S mechanism, comprising a pair of members (11,11) having opposed faces (B) opposed to each 

< nn^ 7fl '° '^^^''"^^ '° '^'^ ^PP^^^ f^^^s (B) opposed to each other, liquid crystal 

(LC) installed between the opposed faces (B, B) of the pair of members (11, 11), and a liquid crystal molecule rotating means for 
jps^ rotating the hquid crystal molecules (m) of the liquid crystal (LC) in an intersecting face intersecting with one opposed face (B) 
VO of the pair of opposed faces (B. B), the Hquid crystal molecule rotating means further comprising a j^ir of orientedfilms (P P) 
in ^^^^ on the pair of opposed faces (B, B), wherein rubbing treatments with rotating directions around a crossover line revise lo 
g each other are apphed to the pair of oriented films (12, 12) along the circumference of a circle having a center on a same crossover 
^ hne intersecimg with the pair of members (11.11). ^ru^:.ovcr 
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10 (D^m^zmm-^o :m.m±. *^t'^^m^B(m.nmm\^-k.m^Bm)^m\r^rcmwm 
mmm\zmt^o 

imi^t vxcDiiw^mm vrcM^^>n-mtmm^tix\^^^, 

m^B\zi^\^x. m^-^m^tiim^^^. ^^msm^±-t^z.t.f)m<^rix 
vi^o ^(Dm^BmM^jMm^z^mt^m^t.x.x. m^-smi-^^^z^-tm^^^f^ 
20 ^^nxii^o t.nib<Dwmt. \^^'rn^~n(r>m=7wm\zwM'^ntcm^B\znvx 

mRt.muw5\^. 'o^^m^'pm^(Di5^tmfW5mz%^Wi't^z.t^mmt. 
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#^ 2 0 0 1 — 2 6 0 1 0 

^^m±^M\^-^^rz^mxmMmz^m-^m\zm^f^nrc-^<Dmit;m-i^ 

xh-ox. mmm^^mmm^ wm-Mo:)Bm(Dn^miz^n^nwM^nrz~ 
M(^m\^m4:m^x^ d . 'm-^noymf^miz. md.-M(^mi\z-^T^^^ 
'^^±^z^'L~^^^T^B(DEmzw6x.tmm^m^ 

m 1 ^mizj^ni£:m¥B^m^^mz'<ii-o x—(DmmM\^mt^t>^mtHxm 

mj^m^-^it^izmtx^:^.. -t^t. -M<Dmtu. mim^n\^^-\^rz^mx 
m^izmm-^mx^-'^:^^^. -:^<Dmumm-nit- m:^(Dmi^m^B^W](Dyj 
mz^m^^^ et^x^^o • -M'coBmcBMm^zm^-^nx^^^^mm 
miz\t. ^mumr)(Dmm:ij\^^m\^^\zm\^^(Dy}d>mmf)m-^nx\^^^^^<^^ 
cio-^cDiaiPim •:^^^-M<Dmum\z\t. ^%:^^>t.tvxmm^ 

m^it^z:t.:^iT^^^ -r^t. -nommizm^rm^mwi^. mom 

mzmm-r^ z t:^ix^^o 
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"^mm^m^^. mB—n(Dm(DM\^'miz^n-^nmm-^nrz-'n(Dm\^m^. mib 
^W}m^(D-i^(D^mmn^m\z^n-^n^^^nrz~M<D^mmm\^m t^m^ 
xidv. ttm—McDmi^miz. mm~n(Dmi^^zsmmmmnz^-r^wi~(D 
^m$:±iz^'L^^^-r^H(DBmizr!^^x. m^m^m v co\Bim:^\^:^mi:-[^^(D^ 
^y^Mmtim-^nx:^^^. mm-i^om'm^^m^^miz. tm^u±iz^'L-^mT 

m 2 mm^zj^nu. ^^B^-i^mi^^mz^z>x—(Dmi(DMmmt:mD^mp^xm 

(Dni^m^^zmmmn^^mizB^ rzm^mm>tm±-^it^ z. tit)ix^^, U/O^ 
^ ni^m(D^0]mt^mmM\^m(D^m0m\^miz\t. ^m^mK)o:>^m:^\^^m\^^ 
\zm^^(D^ }£>^mm^'^^nxi^^^f)^fh. mi^-r^mmmmmim^^mtofB^ 
•o^^:>~(^mMtmii^m<Dm^^z:^m(Dmit^mm(Dm\z{t. ^n^n-^mm 
^'^'btu ^'^^mimr)\zmv:^m\zmmt^mmm]f)m^T^. ^•bT> s 
mmit—Mo:>^mix ^\^m tmmm\^m^n\^^'\trz^mxM.\^^z^W}-^ntT:' 

mi omm^wiizmm-t^ z. t^t-(^^:t<Dx\ m^B^mm vrzmmmm^^-> 
msmm(Dm.^B^,m^m\.^rzm^mmmmt. m2mmiz^i^x. tmm^mmr!)^ 
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IX D list- c <h/O^^T# ^ ® m^fji* td^^-r h;Vii7 ^ a# < -r ^ 
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mm^mxxm. ummmmM. m^m^m\zm^^rz\mrfmmm\ziux^z.t 

memm\z^n\:£. ^\^mmizj:-Dxmmm\zm^y.im^^^m^^t. -^oyj 
\^\zmmmtmmmm^m^-^i^^cf^ti:^^^^ ^tz. m^ximrt-^tuxmrn 
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tymwimm-v$><o. (b) it (a) ©b-bmm^t^^o 

msit. (A) it-Momn 1 . 1 imizm^mux^ntct^iz^n^m^ 
^^m(DWj^<DmmmxhKi. (b) u-nomn i . i imizm^-r^m^Bm. 

I2I4«, (A) . (B) itm^muX(btirct^iZ:}S\f-f^m^^^m(DWl^(D 

mrnx'^r). (c) \tmM^m(Dmmiz^^m±'r^mm^m^^i.rcm-(:^ 
I2i5«. (A) . (B) \tm=fui i±.\zm\i:ibnrz.m^ui.c\z^mm^ibn 

^-r\ ■^%m(om^Bmi^m\^^r:Lmw-w\wm^mm-tm\z. m^B\zm.^-^ 

o 

m4\t (A) . (B) tt«#^>^ijn^e>n/ii#fi43^t.o?ftB-B^-^m©K,#cDi5j 
B^Ei cs. D . (c) itm^B^mommz^ ^^^-r^mm^m^^vtzm-^^,^ 
» HIS (A) . (B) itmmi i±\zmii:^nrd^^^Lc\zm^miiXiE>nrzt 
^iz:isn^i^^B^^m(DWi^(Dm.mmT^y). (o \m^^m(Dmm\z^v) 
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e i^m^^t. m^B^m\-^.-^(Dm^M^-^^/i^-^<U^-:^l^ (114 (A) T« 
^W(D-^\^) iz. •^(^#:^!^*tm#e f i{[T-S>^TlEl^-r-5 (04(8) ) c 

f^t. ^mpBT^'f-nKDmmiz^tmm.^mm^ir^oT^ m^g^Mm^-r^ 

CDTfe^ (04 (C) ) o 

1 lOiSrBllIl 2tct&jm (OT> T>':^7Ui/^<i:Vi5) $n^. f -St, m#e f ^ 
•r§STll]^-r^c:a:;«?n?#-r, IlI^:^^VjN$<7^j:;g, (B15(B) ) o v^^^. m^B^ 

•::5Xtf-^/jN$<fj:^ (0 5 (C) ) » 

Ml 2{c«fcoTT>:^7U>>>'-rn«, ?^b^hLC|^(C. Els (D). fC^r<kP^ci:5te4^ 

2 t*^-^i^m^©tl#:ii^il1tComiiI§ir®ElT «9 . (A) Ji^Jy^^C ^-^t^lilif 

(B) & (A) ®B-B»MI2lTfe§, Whh (A) \t~M(Dm 
11 . 1 lK«l^;6^iDAe,nfct^{C43tt-5^rH^^m^ 

. (B) }it-^(Dm^i 1 . 1 i ttJt^^-r§^ii,i)i^^:fly^^i^^,ig-eg, 

........ 

0143J:tm2ltfeV^T,19^1 1«. ~M(Dm^l 1 . 1 l^^LTV^S. Z.(D 

M(Dn\^mB. Bit. m^zmTX^^T. ^m^oMmB^^mmizm^nx 
v^^o ^bx, -^©m^i 1 . int. -^(m\^B. Bmi^^i^fzmx. 
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t^^. Mi^-r^-tio^tmmB. B\tm7-cu<xh,^<. -■:bmmmBiznv 
x$>-DxmMM\^mB^mi[h^mir:bmx%^\,^u i^^-rnoMi^mB fecaas^ 

Z.(D-M(Dmil 1 . 1 1(^)-^<DM|R]®B. Bm\Z\t. m^B'LC:^^Atiibnxi^ 

^m^B. x=iy^^ y-^m^Bmx^^:^^. m^^i}uA.rz.t^\z. m^B^^^i!)m^ 
^(Dm^BhctEm—MoM^^B, Bt(Dm^z\t. —McDm^^mi 2 , 1.2^5^ 

js^tiTVi^fcie), ^b1lc©-5s, -^osBiRimi 2 . 1 2 iiwm-^m^B^H^ 
it. -Mcommmi 2 . 1 2K7>:^b>^-^n^o -t^t. ^mmmiztmm-r 
^m^B^^^it. t<Dm-^\^^^}z>'^^vrz.y5mzm^xmn^n. '7\iy^'\^t:Lh 

(03 (A) #BB) o ■ 
2x\%. m^'S^m^ccDmsnjsL-^jis^^^xKnm^mz^u^nx^^ ±^^©12 
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•§r^t. -Momil 1 , 1 imom^Bhcit. -ncomi^mi 2 . 1 2m\z^\,^ 
'I4)omit$n§o c(DWM\x ^^Mm^iz^rDxmm-^nrzhox^^y). :i(Dmm\z 

mz^^ij^mftV/t. -noma 1 . 1 l^*B?ttfi^fclEia$-&:§)JlttiT^7^Vi;^?5, 

^rc. ttris— ^-©^iiijMB . B tmt?.-M<Dmmmi 2 . 1 2i:oDrsiti«, 

n^^n— ?>f©«@E. E:^)^"IS^tenTVi§ (in 2 (a) #e^J „ c:©— ^0D«@ 
E, E«, M#tr|i§.'SNf»-^CO^[plMB . Bi:M(C7^j:^ctat'i3iS$nTVi 

o 

£(D;^cje). ^liismDtcj^tjT-MiDm^E. E\zm&0u^n\t. -non 

iRlteB , B PbI -^9Mr&]MB , B tmmfSim^e f f Z. tfj^X'^^ 

o :i<D—ti<Dm.mE, E-^K ^wn7kco,mmz\^^om^mmx^.^. — ^©lar^ 

flil2 . 12> -^(D«11E. E:fed;tK$!lii^«D/^?%|ipiS^OD^HiCVi^^^^g 

^^izmmvf3i<xh^<.^ -ncommE, Eizm^-^n^mne f iz^-Dxm 

7^k43; —M(DmmE, E^-M<pmuii , ii(mMzmmmxh^\^\ c 
o:>m^:-n<Dfmi 1 . iiomu^mm^^mPMjiix^^mMt'rnit 
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mm-ti(Dm^ i i . i nzmmrni^t. mmmmDiz^^T-i^(Dmti i . 

Fs^'f-m^:^. ^(Dm:^Ji^:fym^e f tW-n\Zf3i^:^m\Z\Bi^-r^ (0 3 (A)) c 

T^t. ^^B6^m(DlEl^iZ^-oX. •^(Dmm\z^&^^^^^±'t^-^^. .•^^'S 

S'A]iH«iS[Risx 1 2f}^ihmn^i^a±^<u^ ms (c) #m) ^ -r^t. ^ 
^^^B'^'^miz^-DT^u^mm^mf}^ mM^nx—Mo^^i^MB. b.wod?-^h^ 
L c i^^a^^m-^^±ik^i,T\^^^:^.mtMi^.^x.$>-Di:. . :Ei .3 (B) Q 

't(Dm^^'f-m(Dmmiz^K\^±T^mm^m*^±^<tsi^t. ^mmc 
^^tsmmT-:K\.^z7^m^t)^rDmnmf3imm.m^i^^\,m^nmm^^^ 

^^mcm:m\z^n^m^Bmwj(DmiimM^xf3i<t^^^ ipu ±mv 
rc: :^mM^<Dmmi^rcmmiz^nit. ^mmcy&m\z^iit^mmy^mpmi^ 
mi 2\zM-t^±m^^iK^<t^-DT:^io^ ^mw^cm^^^^B^-^mizm^^t^M 
■mmEmmiz^h-^<. ^^cmmv^mM^miim^^ f (D:^m]^ 

uci&mzid\^^xm^Bm}f)^^mmtti:^m\ 

izm^'^'n'^<DX$>%'(mi {B)) o ■ 
<owiuhr^t^tm:&mzmmt^^^i^. m^^^^?^±mvx[\^ 
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^mj£^mnhtzt^\z^c^m^B6^'f-m(Dmm.mm^r)hm^\ c(Drc^.'m 

cfcoT. %-miimm(Dmw-nw^m\z^t\.\t. ±.-^(DW0i\\}i\zwm\^'^ 

x^xm^W'W^m-^^^z.t.tfix^^cDxk^o 

vmrnwrnz^-DX. -•n<DMmE, Ef^\z/v\'y^^(r>ms£^mm^x 

Ml 1 ^^^jmMm\zmm^i±:^:itf}^x^:bo 
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■2 2.2 2^imn<bnx^y). j;©@3[p]M2 2 . 2 2ic:j5. ^(DM^^t^miz^^^^ 
±T<Dnm2 1 , 2 l^c:3al•r§ll-(^^s^Gfc4"^e.^:&wr§R^^?t^^T. 

35M^C(Dfft;8^lPl±:&/{>\e,;?j.T. Vi-rn©B2fR]^2 2 . 2 2{c:fe^tMU0tc^t:>i:^ 

Ki#mfS]®3 1.31 ^>i-LT*3D. ^©^»iiWfS]M3 1 . 3. 1 ^MB-jti 
®^tfS]®2 1 , 2 nc^(5]$-ti:fc4>c^,T% ^-i^>^2,o\zni,Ti^Mmmzm 

MIB^r- V. >^ 2 0 ©-^(D^r^QM 2 1 . 2 1 }C «>;..^,rL-e:^T#Wj.«|iS]^ 3 
2 , 3 2 7&tigtj-e>nT^D, ^^MiJiHl^llS 2J::ti,,tufSp^li^CMDQM^ 

•^•r^t, "T-i^y-:/ 2 0 (D±b3(Dn\m 2 1 <hc©^fS]M2 1 

^r-e>>/f 2 0 (DT:^(D^ti^M2,i t ©^^ir]® 2 i^^^^ipgi-^^KM 
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^^mDizmm-^nrzmmi.tji\^mmEm^i-finTh^^, z-otc^. mwmwD 
\z^^x-^mM'E\zm)£^M7Lri\t. ■^\m2 2 t^Wim^\^m z 2m\zm.We 
f ^w^m-^^t.i)^x^^^. ^(^nM'Ei}mnmik(Dmm\z\,^om\^mmrchKi 
. -n(Dm^m2 2.22, -no^mm^m 2 . 3 2> iiSE^j:D^Mfii 

\z^'Dxmm'E\zm^^i]iax^ii. 2ti^Wim-^\pm2> 2m\zmwe f 
n^<Dfi\\zmw^nx\^^^mwBjd-=f-mf3^^cDm'bm^\zB^\^. m 

±-i3(Dtmm2 2t.w-mmn\mz2h(DT^. *5J;ot:>^o^ip]®2 
"^fz.. me (B) \z7fct^o\z. '^wmtz^\z..m%z-st^mct.wms.'^ti 

5i'^^^c^3feW^^>-^V>iJf2 0tC^UTIlIfe'pI|gJc^O#ttT*5Wi^ 
»J^*^3 0^^|Hl^bfei^tC. ^SigP#3 0i:ife{3, tt5:/3W3 3:&-^a)ftbJi|D 
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5 ^nn. mmr^-^cDy'u- h 2 4 . 2 4m\zmwtim3 3 jc^D#tte>n 
rz.^mm^3 0 ^^mu mm-^yu- h 2 4 , 2 4<DM\^^miz±^vit^v 
■fs.m\^m2 2 ^m^f. ^mmis 0 \z±T^LrzJ:vfs.^m^m\^m3 2 ^mifxh^ 
vi„ o^D, mmT^-'M<D':fu- h 2 4 , 2 4:^^z^^W}mi3 oiz^-oT'tri 

10 3 0 ■fym^'t^mmjL:^-^)^^^. ~^cD\htim 3 0 ^.ix u Wftz. ^/^^-e^^coi? 

m^m^t^±x\t. ±.m\^tz.^\m^< ^^"^'h^z^n^^mu^om^om^ 
mm^^n^>z<mtf^p^o ^zlx. &rfxit, JMvtmm^v\^>ct^. mm 
15 smiz^^xvm.L-tzo 

t^(Dmm^^it. viwm^ 100 m^vTciE:^^^^ 10 1x501) 

miz^^^x. mnx*\x ■Rt^(^4'4>fi/§>aosgff^Ri£^?ii 
25 ^mim. mmit. BmtmiM.fs.:bm^^<E>m-:>rzmB^^mi^M^^i.xi^ 
<t>=odeg\tm^B^^f)m^Ktmm.uyj\^^\5]\,^rz^m^mi^x^r). (t)=9o 
<i^si^^^B^^'Tmmt^^nuij!^^m\^^xi^^^'^m^^Lx\'^^. t.rz. 
z*\t^miimxm^7tit\^fcmKtmuf3.i3^<D^m.xM. z*=oht 
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HI 8 \Z^-r^ -5 ic. mK^'bm±<Dm.^^^\:i.. ^(Dmj^M-^^(}>=0 deg tt^ 

•euT, mK^'Lm±(Dm^B6^^o)w.mM<t)^odegfr^rz^\z. mm^'t- 
mzm.^< iz-Dnmm^'j-(Dm\^M wi^-^ < z. t7!)mmx^^^K Fimt 
mmti:^\^iz:id\^^xmFim^^m.hmnx\^^^ z*=o.5 (Dmm^'fxh-oxh. 

mR^'bmi±iz:is\^^xmm^<D^mM <t> f)^ o deg tu^mmt. Rt^o^^g:^ 

itf^\,^:if^mmx^^o wvim^tit^. Rtirsipsttk-^T. mR(D^m^^±^ 
<7^n«\ B^R^'tm&mizmf^wmmm^B^-'^ommiz^x^mm. -d^ 
Dm^Bmiz-^^^mmwi-^^ < rj^^ z. tmnmx^^(Dx$>^. 

vi/^KWp^D . nu<D^mMm\zmw-^ntz.m.^n^^(Dm\^n(D^\\:,mt^n'^ 
^^ t.t)^x^^i)^ib. m:Wn^(Dmm\m^^mz^^\,ts.\^tw:^Lxmm 
mmz^y)^^t^ hjv^ ^wmt^ z. tmx^^ z. t^mmx^^o 

^^^^i^^nu.m%muj^:T-jv:^^m^Bm.m^irvx^i$i(Dm^^mizmm 
o u ^^Bmw]t:iri^xi:mm\zmm'^mtj:mwj3i^-ji^\z^-r^ z t^^x^^jf)^ 
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. tm~-^(Dm:i\z^r^n-o-^mm±.\z^>b>^^:^n(Dm\z\'^-D^ 

2 s.\,^\zMi^T^MiS]m^m-r^~Mo:)m^t. m--M(Dmt<DMmmmizmnib 

M^^^rzmMx\m-n<DmizMLxmMm\z^m-^mizmf^nrdf0-W}mt 
■^■'^ti^m^mmx^i-ox. m$-Em^^\Bim-mf}\ mB-mo^mimmmiz^ 

^^nmj^'^nrz-n<Dm\^mt.mmmm<D-M(D^mmMmmiz^n-^nm 
^^nrz-s:i(?:)mw]^mmmt^m^x:ior). nfm-M<Dm\^mjz. tm-M(Dmi 
^s^zsmmwim^iiz^-r^ m-<D^cm^^±\z^'b^^-r^ Fiomizm-o x. m 
^^m^m ^ <Dmm-:^\^^mm^(Dy\f>^'mmf)m^nx^D. Mf2-^©s»i#j 
M^mmiz. nrm5cmM±iz^'b^:nt^Fi(DFimiz^i^^x. B^mmmo<Dm^-^\^ 
■^^^^^-^'t^m\^mtmi^^(D^}d>mm^m-^nx\^^^ctt:<mt-r^^sm 

3 mzmmmm^K ^^^^^^^■fsimtim^^xxi^^^zt^mtt^m^ 

4 mmmmni>\ mzmimm:^m^^mf<^nxm. ^mmmm^^. ^©35 
^^m-^±\zitmr^^oizmm^nxm. iM^mutmmizmm^ti. #0 

^^^n(^^mmi^m^mf^nrz.mi3mmne>nx\.>^ctmmt'rmjk 
m 2 fBiccDM^»^^ (^^T^ctH^m^^, 
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